WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 6 ; 
G03F 7/20, H01L 21/68 



Al 



(11) International Publication Number: 
(43) International Publication Date: 



WO 98/28665 

2 July 1998 (02.07.98) 



(21) International Application Number: PCT/IB97/012O9 

(22) International Filing Date: 3 October 1997 (03.10.97) 



(30) Priority Data: 

96203709.9 24 December 1996 (24.12.96) EP 

(34) Countries for which the regional or 

international application was filed: NL et al. 

97200706.6 10 March 1997 (10.03.97) EP 

(34) Countries for which the regional or 

international application was filed: NL et al. 



(71) Applicant: PHILIPS ELECTRONICS N.V. [NUNL]; Groe- 
newoudseweg 1, NL-5621 BA Eindhoven (NL). 

(71) Applicants (for SE only): PHILIPS NORDEN AB [SE/SE]; 
Kottbygatan 7, Kista, S-164 85 Stockholm (SE). ASM 
LITHOGRAPHY B.V. [NL/NLj; de Run 1110, NL-5503 
LA Veldhoven (NL). 



(72) Inventors: LOOPSTRA, Erik, Roelof, Prof. Holstlaan 6, 
NL-5656 AA Eindhoven (NL). BONNEMA, Gerrit, 
Maarten; Prof. Holstlaan 6, NL-5656 AA Eindhoven (NL). 
VAN DER SCHOOT, Harmen, Klaas; Prof. Holstlaan 
6, NL-5656 AA Eindhoven (NL). VELDHUIS, Gerjan, 
Peter; Prof. Holstlaan 6, NL-5656 AA Eindhoven (NL). 
TER BEEK, Paulus, Martinus, Henricus; Prof. Holstlaan 6, 
NL-5656 AA Eindhoven (NL). 

(74) Agent: WOLFS, Marc, J., M.; Intemationaal Octrooibureau 
B.V., P.O. Box 220, NL-5600 AE Eindhoven (NL). 



(81) Designated States: JP t KR, European patent (AT, BE, CH, DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE). 



Published 

With international search report. 



(54) Title: TWO-DIMENSIONALLY BALANCED POSITIONING DEVICE WITH TWO OBJECT HOLDERS, AND LITHOGRAPHIC 
DEVICE PROVIDED WITH SUCH A POSITIONING DEVICE 

(57) Abstract 

A positioning device (3, 97, 179) with 
a first displacement unit (25, 189) for displac- 
ing a first object holder (11, 181) and a second 
displacement unit (27, 191) for displacing a 
second object holder (13, 183). The object 
holders can be displaced by the positoning 
device alternately from a measuring position 
into an operational position and can be dis- 
placed by the respective displacement units 
independently of one another in the measuring 
position and in the operational position. The 
displacement units are provided with force ac- 
tuators which each have a first part (47, 49; 
117, 119; 215, 217) which is coupled to the 
relevant object holder and which is displace- 
able under the influence of a driving force rel- 
ative to a second part (59, 61; 133, 135, 137, 
139; 219, 221) which is fastened to a bal- 
ancing unit (69, 149, 205) which is common 
to the two displacement units. The balancing 
unit is displaceably guided relative to a base 
(81, 209), so that reaction forces of the displacement units are converted into displacements of the balancing unit relative to the base, 
and mechanical vibrations in the balancing unit and the base are prevented. The use of the force actuators prevents the displacements 
of the balancing unit from disturbing the positions of the object holders relative to the base. The positioning device is further provided 
with a control unit (83, 169, 237) by means of which at least the parts (47, 49; 121, 123; 219, 221) directed parallel to an X-direction 
of the X-actuators (39, 41; 105, 107; 211, 213) coupled to the object holders are held in positions parallel to the X-direction. It is also 
prevented in this manner that positions of the object holders relative to the base are interfered with by rotations of the balancing unit 
caused by the reaction forces of the displacement units. The positioning device can be used in a lithographic device for the displacement 
of a semiconductor substrate relative to an exposure system of the lithographic device and for the displacement of a mask relative to the 
exposure system. 
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mmcmfitc? 2>mmr\ mat-? h sKttLtt^&s^fctttuf&e,-^ ts 
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Ji^L&i/^ Bl 1 C/^t>J V ^77gSO«®-p(i, 31 1 i i 

wj&.mic&'D s 3i i m**? i i ±t«a«nft» 1 1 9 tfjuia 

^h5£iIDT»lt^9£<fcoTMt*£n-S„ JB2«*Mvl/^l 3«ttBi*i6 
»B3<D±IE«l5£ffififcfc»K MWM**9\ 3±tc^B2nfc3S2¥«{*g 
*T2 3 0»2»f*;Mfl 3 Kfcff S&B&, HlK»H»K:a%-rUV4f57(Bt 
Bo^ffiSai^-y h 3 7tc«koT, x^riRHc¥fTft*lRili:, RtfY^fc 
JRrfc^iRifcillJesns. ctO'J v y?7ttBrtTtt±CftigWJIlcJ:9TB2 
^*&S**2 3^oiSf, 3S2»**/l/*'l 3fc#LffiB»»sn*. 0 
1 lC^-r<fc3t, *¥{ftKBIS3.rLyb3 7f7U-i»lK:H*StlT^*o Ml 
lWWWl 9<0i7t^7L/ci, «T£Kft*J:?C, SB 1 
1 l*ttB8W>«B3fcJ:oT» flmMM*&«J£ffiBfcft*»U coffiifrB 

n i i 9*±tmmmM\c£.^T-?i3*j^\cm.mi£^z>o nafc* 

TKttWr * <fc 3 31 2 2 3 ttSflS{&Bfr5^ftftBKffiB5*it>g 

B3fC<toT^tt-rS 0 »2ltf*^l 3fcWr*»2iN»(*:»t*2 3 0tt« 
ttMSffiBfcfc^T* KfcWSStlT*?), K2¥i«i«2 3ttS2SttM 



7 U- A 1 „ RXfmm^-- 7h5 IC^-T -5 31 2 l 3 ©{SBOtti&ttffi 

fpsifiiB-pfTtjns 1 {loa&jjvi/^o^w-rs u v^v^gHcjteu 2 

02, SO*I2 3«0 1 ©'J vy^7£B»cffifflLTar**»WffiBi*J&SB 
3 ©SB 1 *S£CT^r^-r= ffiB^*6^B3C0^«)3.- h 2 5, 2 7ti^ft ; ftlX 
T^f-ii— * 3 9, 4 ltY7^fii-^4 3, 4 5 5rfit5<, X7^?i 
X-#3 9, 4 Mi^-tVfnSg 1 g|5»4 7, 4 9 511 C<DtB 1 SB#«:X7?Ir] 
(CJFtTt^LTKS-T'g.^Sbn.- -y h 2 5, 2 7 <D**t4vU£* IK 1 3 
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^nt^t), Slt5X7^faX-^3 9, 4 1<D|g2Sfl#5K 5 3 left 

lgB#55. 5 7^ C(DSlgP^iK^^^®l^-^h 2 5. 27<DX 
7^faX^3 9, 4 1(D*2fiB»5K 5 3 *C@£2*lT:fc ?K Yftfalc¥> 
fTfcffiaE'T*Ha'r«YT*^jLX-# 4 3. 4 50JB2«»5 9. 6 11:WL 

3^—5 4 3, 4 5tel/^)l$&;ftT^^:n— £*?&oT, X7^faX-^39 
<DSlSP»4 7. 4 9. Rtfl6it*»2»»5K 5 3«ft»*. X*lftfc¥ 

file* 3rSoffloffiSK«i**f^ffl«*sk«fc:. Y7^x-^43, 4 5 

0»1»»5 5, 5 7, atftS«-r«*2ef»5 9. 6 1ttflF«rf\ Y^fnltC^ 

t<Da»T$5';x7a-l/>^-^Tfe^ ft*** pJr^i^n-l/y 

x^h2 5, 2 7^X7^aX-^ 4 3, 4 5 <DS«J&K»*HC <fc t> ffiS 

^n^tlRia-rS&f&n.— y h 2 5. 2 70X-7^faX-^4 3, 4 5 ift 
^ Wat§^iaX7h 2 5, 2 l<OYT Z^z.JL— Z 4 3, 4 5 <DiS«J&|g 

Mtc* 02. 2SfctfH3*^"r±5tc, 8»axyh 2 5, 2 70Y7^f2X 
-*4 3, 4 5ttASimilllAff6 3«JIX.. C©*rtaWC»oT. Y7^ 
4 4 5<7)fglgtf#5 5, 5 7 tt Y*|RlK:¥ff t»»RT«6K:3Srt*tl« 
o ffie^^H3ti^®tc^^tc<D^t"0^^-^ h 6 5^:ft^, l(D 
HIOTIfci-v h 6 5 ttWTt-iBWIciltWt 3 ©^5 >Xa 
h 6 9fcHSSftfcII!l tV X*ttffi6 7 ftiiiti»KA3B6 3KCB£? 
nfcS2 7VX*:Kffi7 1 t*m?L2>o ^2T ? -fX^Wg(57 1 ti Z^lRlic^Ffrfc 
Sr/«lHllEttffl7 3<Dg|!Hi:, £1 tVX*#S5 6 7JC*fLTlHllteRlte-Z?feSo 

c ©swore** [eiKRitg^X'y h 6 sicmmmc^-rwMWti s*k»s 0 c 

<Dtt®iii7 5iiA^>Xn.-^ h 6 9fcBS**U ffl»r*;l/h 7 7&Cj;oT!g2 
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i2Wi*i«2 3**jwje{aiiTSB2»a*/i/^i 3ic*fL&?ij£n/c& 
, e]SrJ^--v h 6 5<D^2 7 r -<x-j'«gp7 i as i ^-rx^flcgpe 7K*fL 

HlEtt»7 3 18 0* lCt>rcK>mmL. '&iTmi&®3L-y h2 5 

fc!2^ia-7 h 2 7 i:±t fCx «SilliSgrtSS6 3tt0giaia7 3<Dm*)\C® 
(Ef*. ^afi«8Ert»6 3 0±ISI3«fc±oT, ailSWl 1 fcHfc, 

I2lff^;l/^ l 3 tmc, Sl2giaz7 h 2 7^{*i: LTM£{uBfr5>{t 
fMfcBfc&Sb^-eSo B3UftjiiffiMBena6 3 AM 8 0- ©±[Hi|KlEb©-3i 

6*lBvvS-7i'X:/n<y /^^XO^iy h 6 9 (±0 2, Rtfl3 3li:0 

rtffi7 9±ic. X^Alc^fftc, &C/Y#AlcWlct*fti>micXrt£n«. X 

rtffi7 9 t±ia nc^-rffiMj*46SH3^-x8 i±tc^e,nrv>5 0 cco^ 
-xtt'jyy^gB©?^— a i fcg^nTv^o 2m<D&W)3.-v h 2 5 

, 2 70Y7^X-?4 3« 4 5©I 2g|S#5 9. 6 ni#ffifil83iSrtg|3 6 
3, StflHliteRrffirL--y h 6 5*^-LT. X^lqHC^ffiC. RZfY ^^HC^-ffK 
lx.T^5A7>7aZ7 h 6 9 izm&ZtlTtS*), StoP^VXa^-y h 6 
9(i 

■i 

#«LT^5, ffi*, Yr^^JL-^43, 4 5tC<fcoT»*-r«B»*^ 
6*1:. Y7^X-^ 4 3, 4 5<DSIlffi#5 5* 5 7 K £ o Tfg 2 SM* 5 
9, 6 1lCffffi«7^aX-^ 4 3, 45<DJ£*jte. ttSiSJB^rtSB 6 3 , 
RU®m.*Jffe=L-y he 5^LT^7>XaX7 h 6 9C£I?tl5o X7^ 
4 ncJ:^TS4tl)iato^4i;, X7^faX-^ 3 9 
. A \ (Om\^Al , 4 9ICj:orS2S»5K 5 3 tCf^ffl-T £ X T 

4 1<DE*K±* Y7^aX-^? 4 3, 4 5 OS! 1 gfrtf 5 5 . 5 7 
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. Rtf!g2gP#5 9.61, «illS»^rtBP6 3. RXfEWZmn-V h 6 5* 
Mt, ^5>X^l— ^ h 6 9££a£ns 0 ^7>Xa-7 h 6 9liX7Dfnjlc 

6 9(ic^7>w-7 h 6 9*cea*n^±iaos*iof^ffl«rS^T. x# 

h 6 9ttit«Wfil/^S* ^7>Xa-^ h 6 9*W-X8 1 tWbTgiffi 
ffi7 9±0^7>xaz7 h 6 9 08ilcS«Sh«^5, ±f2S*^/^>X 

»c«««aHai**-ffu*fti,^ co*5ft»Kfl9afttt2ffl(o»»i3.-^ h 2 5 

l(C^ci5^ ^-7h 2 5, 2 7flDX7^faX^3 9, 4 1, 

T. ^^CXT^^X--^ 9, 4KMY7^X-^4 3, 4 5 <D 
£2gP#5 K 53, 59. 61 tCjtfLT, SI 1 4 7. 49, 55, 57 
t&feSffiBfcllBU ^IftOL- ^ h 2 5. 2 7 0iH6*Offl*^UlW^«||i8«JC, 

I, 1 3<Dffifiti:ffi >y h 2 5, Rtfag2»ftaz7h2 70Bi*0 

II. 1 3©±ieffi«tt5£ft:x-y h 2 5, 2 7 0»1«»4 7, 4 9, 5 5. 

5 7, RtfS2»»5K 5 3, 5 9, 6 1 ©fil^UJiai L/ctOi:^: 
SSoT, gfchtvl^i i , l 3 0±IEffiBtt»iSP»4 7, 4 9K»|gsn 
ftllf^lK 1 3teSUB*»M:*2»#5 9* 6 1 fc»S«ftfc'<9:/ 
Xn-^y h 6 90ffiBfcl»L«l^:iLfcfc©fc&*o fif^T, ^-X8 1 left 

8 \ letter % YjjfylCWlJl£Mfair2>/<i'7 2s?s3.— v h 6 9<D&S}£. ^-7 8 
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>Xa^7 b 6 9©COJ:T^lttg||ar7 h 2 5, 2 7 <DB.J)<Dl£¥kh^ 

Ttf^. lot, si fc^-r«ffiT-a. nmmm^---y h37 tcn^xmtm 

TKS^tffs 8£oT»«PL-y h 2 5. 2 7 ©K^fr ££-f Sgi&^-.y h 
2 5. 2 7 <DtfLW&iibffi&m<DmS.<Dl i miWjlk-$ftZ>o 
&W}=L-V h 2 5. 2 7©gAttM7>Xar9 h 6 9tcf««h;l/i'%4f 

TtlflffJ&gfcfdVl^ 1 1, 1 3©<MfcR»*RBr-r. C<D*54»SL<a: 

v»»*i»ik-j-*fcft, m 2 tcaHWK^rsjwa.- >y h s 3 ^{sb^&^b 3 

CK«\ fltB^fe^B3<D-^-^.8 1 tcH^^nfc2{@<0^{4B-fe^-9-8 5, 
8 7t$fl8pa.r:-yh8 3*tBi!j*-arSo fii-b>t8 5, 8 7 ftfalcM-t Z 
ttilKJgllSrtgp 6 3©#fil*HSTS. iHKKRTfil^-y b 6 5<DW.W)®7 5*$) 
Wa^^h8 3k:J:orttWU iftSSfgrtSB 6 3 * l 8 0* lct>tz 

»£-fr-5o ftoT. X7*faX-?3 9. 4 1 <DH 1 gfl# 4 7 , 4 9*X^ 
t¥fTa:fiC«k:««r«-&a. ftiiiEtl£rt#6 3 3?J8Pa. - <y h 8 Stc^oTY 

(C, ^-X8 UC»-rS^7>'XrL--y h 6 M^-XS 1 tWf5 

;^7>Xa-7 h 6 9©IsIfE{±^-X8 1 5S«;iVl'2" 1 1 , 1 3<D&B 

fcHSWtcK^^-tir-Ts ffio T Sfcg^tc J: o Tf f 5/^ VXar 7 h 6 9 
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^©7 2±.\z/^>7.=L-y v 6 9 onawtc^^u^rt^tr^ c 

i:#T*#5 0 R^lCioTi-r^^^V'T.J.- -y h 6 9 £QgSb(±^-7 VX^y 
h 6 9 fc3gl*3S7 9 i: cD^Of ^^i t i o T^IWtt5i?n4l,\ *-<D*£KI, 

^VXn- y h 6 9 lcmSW®*lZl£ft±fHt1&\,\ 

ZWimilZo A^VX^L- -y h 6 9«*SWtC^J§A^I/^^T-^rtS7 9± 
rtffi7 9tc¥mcffifaL^5>X:x-<y h 6 9, SO*{4e7*46^M3 tc^«f5 

m±i £(Df$.ftitmftffi7 9#^±ic7j<¥T*&</^#ft-r£o fu 

7 FB5it#l§S8 9 f±i£33tl*|/.h2V> KU 7 MSit*J*A5 ^Xnr: -y h 6 9 fcffffl 
/<7>X3i\y h 6 9*l¥lc8JW*0*IB±t*. Wlc. &m=L-v 
h 2 5, 2 7<DK*Hi:<fcoT£-f 3^— X8 1 icft-?*'^ >^=L~y h690 
gEbtfSl^ttl. £ ? IC K U 7 h 8 9 %*j£r* 

B 2 t^-rHfi60lJT-{±, K 'J 7 h ESit^iS 8 9 (±01 A Hf 2 {BQflttffHtf 4a 9 1 , 
9 3 ®*Sfl*K;fia9 5 fc^IxSo 8HSWtffa9 1 , 9 3i^-X8 1 t^y 
>X^-^-y 1-69 fcKH^tlT^T, X^lRUcWrtC^-y >X.n.- -y h 6 9 fc 

SI9 70S2 ^flSCT^r^-r,, y v ^ 3 <omi$.&ftK.iifo-rz y v 

*««9 7rt©S#3jvl/ifl K 1 3»4»W«tt*|«*»*tfcl^«>*2S*»* 
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¥mc3LWZtirc7vh9 9. 10 1tcJ:oT> SRrtffi 1 0 3±*X#|qJ¥frfc: 
. R^Y^fRjtcTfr^^lijpJtlki-eti^n^rt^nSo cco^rtSi 0 3142(1 
<DmttfrjV?\ 1. 13H:«IT$^ X^IdJKWtIC, RZfYj3fa\c¥fT[C& ' 
ft-T^o ttS**6gB9 7 0)»ft3.-y h 2 5. 2 7£tt*ft^ttffiW*«>«« 
3fcfe»*kHI*k:. A7*fiX-jrkLTi«StlftX7*^aX-jr 1 0 
5. 10 7. RZf2m<DYT??-n.3L-i? 10 9. 111. Jttf 1 13. 115 
*S»5o XT^zlOC-* 10 5. 10 Tliltt^tlJpnX^lRlJCTfflCffiaEf 
«82»»12K 1 2 3fe:»L»»Rl«6JC*rtSn*»l»»l 1 7. 119 
*mi&tm^ Y7^ax-^10 9, 111. 113. 1 15l£tt*hf 
ftY*iafc¥frfctta«»2»#l 3 3. 13 5. 1 3 7. 1 3 9 tCtt LS© 
Rl^C5grt*nS* lSMM 2 5. 1 2 7. 1 2 9. 1 3 1 *»»S G H 4 Jc^ 
"Ti^K:. XZi'fiX- # 1 0 5. 1 0 7O£23e»l 2K 12 3**nf 
hB*r*J£tt3.— *y h 2 5. 2 7iD2lOY7^X-^10 9, 111. 
113. 1 1 5 <Dm 1 1 2 5 . 1 2 7. RZf 129. 131 (Dtftt JCJI^'T 
^ 0 X7^f-aX-^ 1 0 5, 1 0 7<Dg2S5#l 2 K 1 2 3 J± Z^TlSlJCTfT 
4fifW8l4K 1 4 3. 1 4 5. 1 4 70HDtC. HIt§Y7^faX- 

^109. ill. 113. i i 5 <d 2 m<om i sb# 125. 127. &xf 

12 9. 1 3 1 ICttblelffirrSo X7*fax-^S185»1 1 7. 11914 

■rs^ftrL-^ h 2 5. 2 7©i«*/i/^i i. 1 3 tc^n^nasssnso y 

Z^^m— # 1 0 9. 111. 113. 1 1 5fDgI2gP#l 3 3. 1 3 5. 1 

37. 1 3 siz^n^mm^&mzL- >y h 2 5. 2 7l:JtlO/^yXa-7 

h 1 4 9^H^StlTV>S 0 l0^7>X2-7 h 1 4 9 teffiH£W>^B 3 <Q/^ 
7>XJ--7 h 6 9^fflaUTfe^ L(0/^>Xa^7 h 1 4 9»HIH:SS 

Ri^c^rt^n^o Sfli7 9«x>j[R]^Tmc. Y^fRjic^Ttc^aEL. 
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g#*/!/^l K 1 3fDftMMl 0 3 H:/*^ ^ h 1 4 9(0±ffiTfc 

*o ffiSa46SB3tD/^5>XOL-^h6 9i:lRl^ {ft«j*«6«B9 7 0^V 
M 4 9tCttKU7hBS±^S8 9. 9 1, 9 3, 9 5 3r^*£ 0 S» 
t^l K 1 Ste^n^nXT^zLX-* i o 5. 1 0 7lC<fcoT, *BSlC 
JtoibTX^fRl^fT^f&RlffiTfet), SC2lOY7#faI-> 10 9. 
111. M2iOY7^faX-^l 1 3. 1 1 5 0fU^lI»Cj:oT, 
*BSfc»ALTY*fqJfc-¥fTfc»*f*;l/yi 1, 1 3 te^l&RjfitT-&£o fFlft^ 
, X7*^:n— # 1 0 5, 1 0 7 0^2 35^1 2 1, 12 3, YT^f^X- 
£109, 111. 113. 1 1 50^1^1 2 5, 1 2 7. 1 2 9, 1 3 1 
. MY7^faX- * 1 0 9. 111. 113, 1 1 5 <D3I 2 gfl# 1 3 3 . 1 
3 5, 1 3 7, 1 3 9^LT, X7^faX-^l 0 5, 1 0 7©K*tt^9 
>X^L— *y h 1 4 9^feii^n^^K^, Y7^fax-^109, 111. 1 
13, 1 1 5©S*liY7^faX-^ 1 0 9. 111. 113. 1 1 5®S2 
SP»1 3 3, 1 3 5, 1 3 7, 1 3 9*^LT^7>W-^ h 1 4 9 UllS&£ 

jmtjc— »»»^8iwrsai#ffl« 151. is 3 *g**3ivi/$n 1 , 1 3tc 
fnfns^t, cn^jg^awccfcoT. s»^;i/^i 1, 1 3^ig»ax 

7h2 5©X7^X-^ 1 0 5OSl8»1.1.7J:, 5 2»X7h2 7 
(DX7^faX-^l 0 7(DS18B»1 1 9 £IC. 3£5£ XjjfalZ WtC. Rtf 

Y*|pik:¥ffJcaje-r*ci:^-e*So c<0gfft£>/c£>, SlSW^i 1 
«¥8P*f 1 5 1 \Z&m 1^155, RtfS2SB# 1 5 7*H^ S 1 SMfr 1 5 
5lCefcoTgI 1 ^ftzi— y h 2 5CDXT^^^3i— ^ 1 0 5 1 1 1 7 IC 
i*a»LS«<fc-5U:-r*i:«»i:. £S2gp#i 5 7tc£oT!g 

21$W)3--V V 2 7 0X7^faX-^ 1 0 7<OSl«P#l 1 9 «C» 1 

9\ i*m&LWz>&5\zTz>o mmic^ S2iwt>wi 3<o8i#gp#i 53 

lctiSllSK*l 5 9. &tfS2gp#l 6 1 ft 1 SP» 1 5 9t«fcoTSl 

gftany h 2 5^X7^^iX-^ l 0 5<D£I 1 1 7 tcgi 2 g*Mvl/£~ 
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1 3*3MSU#*J: 5 SI2gi5#l 6 1 fCfc o Tl 2 &Kpl^ h 

2 7©X7^fii-^ 1 0 7<Dmi35#l 1 9t^2a«4->;l/^l 3^3l*gL 

Wc*oT» 12I^;I/^1 3««aiSffi«k:««tt«1?l4» IB^flWl 5 1(0 
SiilgBtfl 5 5t^LT, mi&»13.--y h 2 ScDXT'-J'^X-* 1 0 5<Dfg 
lgp#l 1 7fcBi ltt*;l/jri i*iWS-4-*4:«»c, J8S#SI5# l 5 3 0^2gp 
#1 6 1 */)-LT> ^2^t!ja.--y h 2 70X7^11-? 1 0 7 (D^ 1 

1 1 9tS2Stf*Mi 3^a*s-r^c ssii#*Mi lfltfMttK^&ai 

tttvl/jTi I, l 3(±ftJl^rtBl o 3_h%tasciliii-rsci:*^ST'a&5c 
cti«l*f«ft». 31 l &®=l-v h 2 5 CioTS l Stf*;^ l l *ffft 
ttB*»6H «stt(fc«4:^<4«fc©H©B 5 ic^-Tfg l ^MffiUM' Ic&Eb^-ti: 
, lip^C, m2&W)=L=--y h 2 7 tJ;oTl2lt}*;^l 3 =&)BJ5£{fcBfr 5, 

is 13 «^-n^nm i mb=L=L y h 2 5 . st/m 2 ^i*^- v v 2 7 tasss 

ntV^V\ fct, £! 1 b 2 5©X7^faX-^ 1 0 5 <Dm 1 0P 

#1 1 7 fctSI 1 *KfiiBM' *^m2(fraffiBM" tcSfr#, C(D^2c(3K{!igM 
" T\ 92i#*Ml 3(D*I#gPttl 5 3 (Dig 1 1 5 9£3B*«n«. ID 
SIC S2»a--y b 2 7(DX7*faI-^ 1 0 7 <D31 1 1 1 9 li^ 2 
«f Htt«M" *'6JB 1 flfflffiBM" feft^, cog 1 ^F^ffilT-f 1 

1 KD»#gP#l 5 1 (D'mz&ftl 5 7lC^*n«o C<D«k?fcLTia5lC^ 

2 70X7^1-? 1 0 7 (Dm 1 SitfS- 1 1 9 WBHrS+lTl^* B2 
(fHfiMlM" tObZZHZWiifrfo? \ 3(if i:^ia-7h2 5CX7*faX 

i o 5 om i »«• i i 7 tatesnTvSo saic, m 1 mumis? 1 1 1± 
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vmizmM*t*frir 1 3i±mi&9hn.-vh2 sector. m2*mGLWM" 

frt>ft&tilW\cW)fr2tlZ>o Y7^f^x-^ 1 0 9. 11 1. 113. 115 
1 gfl# 125. 127. 129. 131 &m 2 1 3 3. 1 3 5. 1 3 7 

. i 3 9ic*fLT. »»La»ntfa&av^«tt»*sp« 1 5 1 . i53*« 

0 Itv X7^faX-^ 1 0 5, 1 0 7<DS2gP#l 2 1. 12 3#Y7jfR]tC 
¥mc*S5tcMi!L&< ^tctl^atC^oTV^/c:^®!)^— ^ h 2 5. 2 7 

±aifccfc^^M^l/?l K 1 3 <D«¥8P» 1 5 1 , 15 3^b*5X 

Ml 5. 1 53011^1 5 5, 1 5 9«±ii«OBt»]OfeOt?S«*^fiaE5>' 
X-rA#S*£i:ftk:* ^l^ifta-^ h 2 5(DX7^f^x-^ 1 0 5€>gf 1 
SP#l 1 7t±JMSOR»lO««3>r;l/^X-rA l 6 3^ft*£o 
^XfA 1 6 3 liS 1 S«*;l/^ 1 1 0«*a5# 1510Sl»#155t S 
2 1 3 (DW^Utt 1 5 3 (Dm 1 1 5 9 t tC^StCffiffilT £ «fc 3 £ 

SttSnT^*o »^SWJl 5 K 1 5 3CDSH2gfl#l 5 7. 1 6 lte-ttl^tt 

1070^1 1#1 1 9tIfOM^It3^;l/i/Xfi,l 6 5^x.5o C 
Ot«3^^XfLl 6 5^lMWl KOm^Ul 5 1©»2»# 

1 5 7£. S2S»*;^1 3©»¥gM* 1 5 3©SS2g«fr 1 6 1 fcfcSSHfctt 
«f 3<fc5lC»tf£nT^*o 3>f;l/^fLl 6 3. 1 5 lOfglgfl 
#15 5. Xttaffl^TllftJ:9lctR#AWl 5 3<Qfgl£|3#l 5 9fcJCoT«fi)t 
2tlft:X YD- PV^T^^x— ^ttX^fnJlC^&n-- Y>3fp] 

-U>^*»eD*->«>h*S5±*-&SOJcafiLT43D. fotg 1 g*f*/U£*l 
1. X«38fflRlfil4J:5^S2S»*;I/^l 3li±fex Yu-U>7*7^fa 
x-^iaotX ^leofcTfrfc. Rtf /Xli Y Wfctt*»tt*Pfc®tli: 
=bfc>). ^1 ©ttOL-^ h 2 5^)X7^faX»^ 1 0 5<£>3I 1 8P 1 1 7 left L 
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#1 1 7 \CttLT\s}&njmT'hZ> 0 mm\C, □^>XfLl 6 5, »#SP01 
5 1(D^2^1 5 7, Xtta«RTte**5teli#arai 5 30S2»»1 6 1 

»*;t/^l i N XtiiSfflpIfiia:J:3tcS2a»*;I/y l 3&±fBXYn— U>y 

>\^^mfct>rzb , m2wm=L—v v z kdxtz+^—z 107^1 

1 1 9fc»L»Ift*se:fctfT*So K XI4S28W* 

1 3 tt Z^fcTff fc»lRl-r«lHl<Ett*oa 0 fcJt«W*;£^ft«fc:tafc 0 
SlgBttl 1 9te»L@tepTfirefc«o 15SOXYn-l/>y*7*faX-ir 
t«fflt*CktioT, 5 K 1 5 3 OWfcfB*-p*»»a:«Jt* 

Jif SfiSS* X -r* A £ 3^;bS/Xf A fcOHHcflUB-r * n - U>*y*<D 
ff«tW«k«li:T, 5 K l 5 3 03WSi:«W^*iai*»carit 

2 5. 2 7 Oft»OS20WHftI«7f-^i: LTftffltSo cntC^D. X 
7^f^x-^l 0 5, 1 0 7 N RtfY7>faX-? 1 0 9. Ill, 113 
> l 1 5tJ:oTiB«Shftail»Xf-yicSLitt*;Wi K l 3*Jt 

^7M4 9«CO/^>XiL- ^ h 1 4 9^ftffl-r*»«in.-^ h 2 5, 2 7 

7hl49 OlHlte*^— X 8 1 IC**T SS#3tvl/$f 11,13 L 
<ft^8ft**-ffL«>*0*|»±-r*fc*, (4B^i6^9 7fc*4Sl»JWn.- 
ry M 67 tfB2MV^y h 1 6 9 fc*HtJ. » l *9»a:=>y b 1 6 7K£~d 
TSl8ta-7h2 5©X7^faX-^ l 0 5 0S2gP#l 2 1 *X75[r»c 

~y h 2 70X7^faX-^ 1 0 7 0l£2£i$#l 2 3*X#lR|fc¥fTft{Mlfc: 
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1 fcHSShfc2ffl03**ffi«-bV9- 1 7 K 1 7 3fcBMBU Ctl*)1£*tt« 
■feVi^JC^oT, X^fnjte^-r^XZ^^^Ji-^ 1 0 5<D^2SP^1 2 1 CDfi 

fa&mjz-tZo mmic^ mzmm^-vh 1 6 1 jca^sn^ffl 

©ftSMzVIM 7 5. 1 7 7fctB«BiU cn^*¥(fi[«irV9-fcJ:oTX*rR»c 

snxr^fax-^ i o 7om2gp^i 2 3 073fRi^aiJS-r^o ^vxa 

-7M4 9>b<lEj&f £Jf£\ X7^faX-i5? 1 0 5©S2»»1 2 1 tfX* 
ftfc¥frftffi«fce8:5<J:3* h 1 6 7lZmi&W}3--v h 2 5 

O2»Y7^aX-^i09, 1 1 1 £rftJ$Jf £o ;^yxax 7 
h 1 4 9#ErtE-r*l§*. XZ^^:n-£ 1 07^2^1 2 3#X^[r]K: 
¥(TS:{ftWcB*«c}:3, ?g 2 3T<S)XL- y h 1 6 9»S2»»OL-^ h 2 7<D2 
»Y7^faX-^ 113. 11 5*ftflfB"rSo CW^CLT, X7^fa 
X-^ 1 0 5, 1 0 7OS2S»12 1, 1 2 3tfX#fifc¥fr*ffi»fc«}S£ 

»^-flS^g|#ec:-r®Bi:*SXT^^iai-^ l o 5. 10 7, Rtf^-nic 

8KrT*o c<01«Ofe», H60'jy^77SiIta:8l*j(ft:I»l 9*8 
3 5*X*ftfc¥fTU:8»«-^*giJ«0(fi[«i*«)««l 7 9*»»So COgiJflS 

<otMi*a*Bi 7 9tB6oy y^57atiirtfc***»BHffi«j*»*«T?* 

;i/^*i 8 i m— (Dm2 yx^wi 8 3 tzm-tZo ^X^Wl 8 1 
, i8 3tt, ^n^nz^rrRi^ssjc52«E-r^5:Jf®T*feoTco5:}fs±^s 
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3 5£rgBT<5Ci;tfT-#33af® 1 8 5 t. Z;S|S|KSittK3£&-rs3£ 
^®TfeoTC<D3t«fM±li:m2-7X^3 5' ^SB^SC l 
8 7 ££r*rr&„ IB 1 1 8 1 fitfcBifc&^fi 1 7 9 <DSB 1 

v h 1 8 9lC&-DTXJjfo\c¥-ft\^ Yl5&\cWn\cm 1 7U-A 1 icMLTtt 
SSii6-r5Ci:3b^T-t, !B2^X**;l/:£"l 8 3 «{£B?£i6^B 1 7 9©S2g 
Wl3-—v h 1 9 1 K<fcoT\ X^tPltC^fflC YTDlRltspmcm 1 7l/-i» 1 Ic 

SB l v^7*;W 1 8 l «{6figW>g« l 7 9 ©fislMft«fcfct>T, IB 1 
S#l 9*!gl^X*3 5*ili;T!a«f SilfctfT?*, -7?IB2TXf 3 5' 
tmcmz -7X**;l/?l 8 3«&B&i6^Bl 7 9<D£H£{fiB»;:fe.S <) COS'J 
SffiBT?«\ U V 7^8^07 U-A 1 tH^tl/i U V^*77SB©giJ<iO 
tiLSfflfe3-—v b 1 9 3 ££0 TIB 2 vx 1 8 3 fc*f-T5SB 2 3 

5' ©ffiBfcSil/rrscfctfT^So JWD3<D;fc«>, 06tt±0^L*V>giJB<D^ 
SHMIteJ^T, SB2 8 3 tttLTj&S&fil&T-, S2TX*3 
5* *M£a9£ffiBKffiBi*«>-rsc i: 5. co^5Mti«^(£fflUT, v 
x^vA-i?>^e,{£tBi**b^Bi 7 9©«Sse{flt«fc:* «^«ffl«ti*vx* 
jl-rs„ 1 fflXttttffl<0*Wi*aStf*!a»-4-*ft*S l ^X* 3 5*ffif8L»to 
oftSL GiB?£«>gBl 7 9KJ:oT, SBl vXi'Wl 8 1 *f^«)ffiB3^6 

X^v>9y>ta)SS-e5. lUfSK, CtBi^^Bl 7 9lc±oT!B2vX*3 
5' i:i±t?g2^x^*;b^i 8 3*8d^ffiBfrp>ft9affiEK:ejfr-ro ^fEWffi 
Bft&HBl 7 9«:^ffl-r^ci:lcJ;oT, U v^97»«©^B**S»c*B*: 

ncfc^ft?., cnti^ssaBfcpM-rsi:, ^ffl-r^t^x^ara 

SiJ(iO&B?*46^B 1 7 9*H7tCttHW»CaVr. COfiIi*toiil 7 9© 
8 K 18 3ii, £mM±l¥Mlc$M-£ftZ>7v H95, Rtf 
1 9 7fcioT, XTjlPjtc^ftc, Y^lRjt¥frtc}i«E-rs3£^«:2 0 1 <DttiI 
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So ErtEHTfig3.^y b 2 0 3^LT, £}ftt2 0 1 ^7>X2'7 h 2 0 5 

KHjrr^o ffil^ftgfl 7 9^-X2 0 9©— «**jabTV»*3RrtBB2 

h 2 0 5 tt»lMr*Efc!iSrtSti*o B 6 lc«H»li:StA o fc* <uB&#> 
gil 7 9 0^~X2 0 9i±'Jy^77gI©7l/-A 1 lC@^ntl/^ e fit 
W&*b&W 1 7 9 OIUfeplHlaL - 7b2 0 3, Rtf^7>Xa- y h 2 0 5 teft 
Jcia0^LfcffiSSi46^B3(DlEieRr^-^ h 6 5. M^7>Xaz7 h 6 9 

{£B&46liBl 7 9 0Sl»a-y h 1 8 9. 2SiCf»2»»3.-y M91 
(±fnfn*7^faX-^i:LT«^n/'cX7^faX-^2 IK 2 13 
£R;t&o X7^iX"^ 2 IK 2 13(t ^ft^nX^fPOlCtiJ^ftfcJi 
trtZMm-tZXTt^zLJi-Z 2 1 K 2 1 3<£>§l2gl$#2 1 9. 221lCjt 
LX#ftfc¥fTfc»»TOefc*iB l3tf*2 15. 2 1 7 ***_* 0 X3T^3. 
X-# 2 1 K 2 1 3©S2fif»2 19. 2 2 1 fcfc£«Kfc2 0 1 (cHSSnTfe 

5, cn^2gp»2 1 9. 2 2 i&xj5mazi£Wnic&&'?2>&mmmmft 

SP2 2 3*tt5 0 MK:, ^Sjol-^ M89, 19 1 ti^ti^tiX Y n-lx> 
^7^aX-^2 2 5, 2 2 7^, d 07 *^iX-*«:|!8g-r5»8j 
^-7M8 9, 19 10VX^Wl8K 1 8 3lcH^tlS*^«t5-> 
XfA2 2 9, 2 3 1 HS*r^)^Kin-X>y M 89, 19 1 CQXT^^X 
— 52 1 K 2 1 3<Dgll£fl^2 15,21 7 icH^nfcS^-Ob^XxA 
2 3 3, 2 3 5t^#t5o TX^Wl8K 1 8 3 fiX 7 ^f^X- * 2 
11.21 3tc£oT, Jt«W**&EBIfc:*>fc!)> itKMf£v>»fiT% ^-X 
2 o 9^»LX*riPi^^fiftc»»*^sc4:^T*. -Stx^Wi 8 k 

1 8 3fiXYP-l/>^7^faX-^ 2 2 5. 2 2 7lC£oT. JtBW/hS 
fcEBUctefctK J±^WiS^»gT% XtfGk S^Y^fR]tc¥fT^X7^^^x 
-*2 1 1. 2 1 3(7)S*1 gP»2 15.21 7lC#U ^8&2-£S C 
L^t,77^Wl 8K1 8 3tiZ^fRl^^fte:}§fqi-r^fjfi^co^0tc. ± 
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mm 1 5, 21 7 uiMi,m^tirznmict>tzK>m^mT^ 0 xy 

#<Dil5frK Y^toHC^tTt, aMm^m&T*TX?fr)W\ 8 K I 8 3* 
fiiBj*i6-rsCi:^T'#. X^lRjt^fftcmiRl-r-Svx^^yl/^l 8 K 183 

tmm. GLWSiisb&m 1 7 9 nmw^--y h 2 3 7 **rrs<> ^^2 0 1 

gRJigar7h2 03l:<toT^-X2091CjttL, 18 0' tctofc K> laIi|g£-& 
£$(tg«:l&£> <t»fK fWSPn^-;/ h2 3 7iaoT, HiSiilgrt 2 2 3*X^|q] 

»c^ff*&Bic«^-rs 0 n 7 tc^ia^ic^-r<t a mm=L--y h 2 3 7 a 2 

<@<D7t^teg-fe>-9-2 3 9, 2 4 1tIiU CVMW^- -y b 2 3 7 «[h]¥erT 
g|rL--> h 2 0 3CDHI&&2 4 3*f|?JSPf 

g*£ft3 0 i|4«MtS«*»»*-a-*fc«)0*«W{4«J**S(ll3» 9 7^ffflt 
£C£K<fcoT, U V^7gB©£g;a^L<ig±T3C£tfT*^ JEKv 
X**»»£«*fcA*f^©BUB©ffiM**«Bl 7 9 5rSfflt5<:ttci-3 

»BO*BSO*»»©lft*:*3^-rsc4:36i'T#*. 

±*d*»ii3 ij y {f? 7aeBtt*8i«?*»{*0»o«JiKfeo^T#4i(*sa- 

SGItfcccD.fcS&y V^7 7SI^fl-T5Ci:^t'f 5 0 *<DfifOi: Lift 
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©*«WffiW*«)S«9 7CD^»jZL->y h 2 5. 2 7tt*tlf tlX7*f aX- 
£10 5. 1 0 7. 2»Y7^fjX^ 109. 1 1 K Rtf 1 13.11 
5. RtfXYn-l/>7*7^x-^ 15 1. 15 3*JI*£o 
BJ3titffi*i6£IS 1 7 9 0^®jxlxl^ M 8 9. 19 1 te^ti^tiX T ^f^x- 
*2 1 1 . 213. MXYD-b>7j]7^fiX-^ 2 2 5. 2 2 7^1^. 

o fi£oT. ±a©'Jx7X7^faX-^, atfYT^ai— *<Dftfr!Hi:> 

Dfc. — 9. 4 l<D2{l<Dfgl£f$#4 7. 4 9OTn 

^n^:. ffi^T*fi3*jS-T«S«^;l/^l l. l 3^^P^tc. POxJf X Y Z u-U 

>^*T*?-iX-**ffiBtt46j6« 3 ftiz&m? % c t RTsrefc 0 . cmc 

X^^^TlC. Y^fqJtC^TtC. Z^IrI^Wt^. igV^ffi"?. fll^ft 

eKttofc 0. SW^l^i 1 . 1 3«*JE-rsaii«#4 7. 4 9fc*fUMft 

fafowi&mm&moim*)^ m^nrcnm^t>rco. mu^^i 1.13 

1 gJ55^4 7. 4 9tc5tLT. 0fc^ffitct-£c£tfT*#§ o COcfc 

^x-^ atfffl*»**w»c*»sn«7y Heft*. «^jfttfii*«)»B 

9 7. 1 7 9rt*C««tSCfctfT*«o 
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